Natural forage based migratory livestock herding is an important component of regional livelihood in the high altitude regions of Uttarakhand. Bhotiya, Van Gujjars and other hill pastoralists are traditionally engaged in migratory pastoralism. They practice cyclic seasonal migration with their livestock from foothills forests to alpine pastures and vice versa. Over the years, massive land use change and restrictions on grazing and migration in large forest areas have fragmented the pastoral landscape in the region. In 2010-11 Uttarakhand had only 1985.26 km² area designated as permanent pastures and other grazing land for the 5,121,138 grazing livestock. Creation of protected areas which is not inclusive, rapid urbanisation, increasing road networks through forests, hydro-power projects, change in social structure etc. have fragmented this traditional livelihood. There was a negative growth (-6.53%) of sheep population in state during the period 1997-2007 and negative meat production (-13.88%) during 2004-06. Himalayan pastoralism that has been ecologically sound so far is now facing a number of challenges.
Pastoral communities in the Himalayas, such as the Bhotiya, Bakarwal, Van Gujjar, Gaddi, Lepcha, and Tawang Monpa have traditionally been practicing livestock herding by migrating to more suitable pastures on seasonal basis (Hoon 1996; Kala 2002) . In Central part of Indian Himalaya i.e. in Uttarakhand, Bhotiya tribes and common hill pastoralists (sheep and goat herders) as well as forest dwelling Van Gujjars (buffalo herders) migrate from foothill forests to alpine pastures and vise versa for livestock grazing on naturally available forage resources on the marginal land which are otherwise inaccessible for other land use. For Van Gujjars migratory herding is the sole source of living. The natural rangelands used by the pastoralists also support large wildlife diversity. However, sustainability of both wildlife and pastoralism has consistently been threatened by the growing anthropogenic activities. Livestock grazing has been constrained in many forests. Pastoralists are facing uncertain future due to pressure from 'conservation' lobbies that want 'exclusive conservation'. On the other hand, population explosion and increased tourism in the H i m a l aya h ave i n d u c e d d e fo re s t a t i o n fo r t h e construction of housing, hotels, procurement of fuel wood and other natural resources. Accelerated growth due to urbanisation and commercial energy generation in mountains has resulted in increasing diversion of forest land and grazing pastures. Loss of common natural resources, urbanisation, increasing tourism and massive dam projects during last decades have tracked the mountain pastoralism from the mainstream economic growth to the peripheral existence.
About 90% sheep in Uttarakhand are migratory. Most of the produced meat and wool in the state come from the pastoral sheep and goats. But lack of grazing resources has forced many of the pastoralists to discontinue their pastoral livelihood. There was a declination in sheep population (-6.53%) in Uttarakhand between 1997 and 2007. Meat production from all the sources was also declined by -20.6% between 2001 -02 and 2005 -06 (Govt. of Uttarakhand 2007 . Changes in pastoral ownership have also taken place during last decades. Very few Bhotiyas are now engaged in pastoralism. These phenomena are the indications of decreasing trend of pastoralism in the region.
STUDY AREA
The present study has been carried out in Indian Central Himalayan grazing landscape spread in the state of Uttarakhand and Shivalik Forest Division of Saharanpur district in Uttar Pradesh. The study has been conducted in the summer grazing zones (sub-alpine/alpine), winter grazing zones (foothill forests) and along the pastoral migratory routes between the summer and winter 2 pastures.
Uttarakhand is spread over 53,483 km area with a population of 10,116,752 (Govt. of India 2011) . It has international boundaries with Nepal in the east and China in the north. On its north-west lies Himachal Pradesh while on the south is Uttar Pradesh. The migratory grazing landscape in the region varies from 360 m in the foothill forests up to 5000 m altitude on the alpine pastures in the north. Himalayan foothills has sub-tropical climate but it changes through the migratory route from sub-tropical to cold temperate and eventually alpine and cold desert in summer pastures.
MATERIALS AND METHODS
Pastures and migratory routes of pastoral livestock have ® been mapped using Garmin GPSMAP 76CSx and eTrex. GPS data were managed using the MapSource v.6.12 software. Survey of India topographic maps (scale 1:250,000) of the region were georeferenced to i-cubed 15m eSAT satellite imagery (≤1:70,000) and used as base layer in the ArcGIS 10.1 software. Herders were also involved in the mapping process. The causes of fragmentation of grazing land and migratory routes were identified and ranked based on pastoralists' perception, participatory field survey as well as group discussions with stakeholders in different grazing zones (Fischhoff 1996) . Primary data regarding demography of pastoral communities in the study area have been collected through demographic survey among the groups. Secondary data from different government documents and articles have also been used in this article.
RESULTS AND DISCUSSION

Pastoral Grazing Zones
Altitudinal distribution of pastoral grazing zones in the region varies from 360 m to 5000 m asl. Grazing lands across this altitudinal gradient are spread over three distinct geo-climatic zones with different pasture types (Table 1) viz., 1) Sub-tropical grazing land of the lower foothills (winter grazing zone);
2) Sub-temperate-temperate pastures of the middle hills (migratory route); and 3) Sub-alpine and alpine pastures of the high altitudes (summer grazing zone). Sub-tropical winter grazing lands are stretched in the southern districts of Dehradun, Haridwar, Pauri and Nainital as well as Shivalik forest division of Saharanpur district of Uttar Pradesh. These foothill forests are grazed from December to March. High altitude alpine pastures in northern districts viz., Uttarkashi, Chamoli and Pithoragarh are grazed in summer while the migration periods are spent in the sub-temperate and temperate grazing lands. In this way almost every segment of mountains of the region contributes to form the large pastoral landscape. Pastoralists and their livestock have evolved with the forests and its wildlife and are highly adapted to the large altitudinal as well as spatial variation that affect the topography, climate and natural forage.
The forage in the alpine pastures is dominantly herbaceous while in the foothills it is mostly broadleaved bushes and trees. Local variation in forage species is also very common. Van Gujjars feed their buffaloes by lopping fodders from the trees when they are in foothills. In upper Niti valley (in the extreme north of Chamoli), dry cold desert steppe formation is found after Gamshali village that transcends into Tibetan plateau. However, alpine pastures in Har-ki-Doon valley in Uttarkashi support lush green moist vegetation due to heavy monsoon.
Causes of Fragmentation of Grazing Landscape
Pastoralism in the region has been going through conflicts since the creation of protected areas. Besides, man-made hindrances, natural challenges are also posing threats to the system ( Table 2) . As a result many pastoral families have given up their traditional occupation and now working as unskilled labourer in nearby towns.
Protected Area-Excluding Pastoralism
The conservation issues in India have increased with growing threats to the environment and wildlife from anthropogenic activities. Protected area network in the Scientific researches (Berkes 1999 and Maikhuri et al. 2000) reveal that conservation of nature along with sustainable use of resource from the conserved area could be achieved simultaneously through awareness among the communities and stakeholders. The quality of grazing land is highly influenced by the growth pattern of vegetation, time spent by livestock on the particular grazing land, and the time the pasture is rested between successive rotational grazing. Moderate and controlled grazing rather than zero grazing balances the ecological sustainability of forests and alpine meadows. Strictly controlled grazing may also be permitted in reserved and protected forests on a sustainable basis by assessing the carrying capacity of the pastures. Closing of grazing in large forest areas in the name of 'exclusive conservation' is increasing pressure on the available limited grazing lands outside the protected areas. Sheep population in Niti valley declined over 66% between 1970 -75 and 1990 -95 (Maikhuri et al. 2001 as most of the pastoralists sold their herd due to lack of grazing land. This was the period when most of the protected areas were created in Uttarakhand. The declination is still continuing though at a lower rate (6.53 % during 1997-2007) . Nautiyal et al. (2005) has reported that the herbaceous vegetation was conserved in buffer zone pastures which were still under grazing practice, but in the core zone of the Nanda Devi National Park thorny bushes and other alien plant species were getting expansion.
Creation of Rajaji National Park in the foothills excluded Van Gujjars from their traditional forests. They had to sell most of their buffaloes and move into government housing colonies in Pathri and Gandikhata near Haridwar town. In most cases, forced resettlement has resulted in hardship and lowered standards of living. The sub-alpine and alpine meadows in the Sankri forest range of the Govind National Park are still used for summer grazing by more than 30 migratory shepherds and 16 Van Gujjar families. However, many Van Gujjars have stopped migrating here due to hindrances from the forest department. In 2007, Forest Department stopped reissuing grazing permits to the visiting pastoralists. However, some of the families are managing to visit here till now by the intervention made by some local NGOs citing the safeguard provided under Forest Rights Act of 2006.
Urbanisation and Hydro-Electric ProjectsFragmenting the Pastoral Landscape
Land use practices have been changed radically across the newly formed Uttarakhand and resulted in massive increase in land use for non-forest and non-agricultural uses. Urbanisation has encroached upon forests and other natural resources of the state. In 1980, The Forest 
Forest Fire and Forage Scarcity
Growing incidents of forest fire in Uttarakhand is challenging the forest based ecosystem services and the socio-economic sectors dependent on it. Almost entire pine (Pinus roxburghii) forest of the state is engulfed by the massive forest fire every year in the fire-months (FebJun). Co-incidentally this is also the upward migration period for pastoralists. The shepherds are affected more by forest fire than the Van Gujjars as shepherds spend comparatively more time in grazing in the fire affected sub-tropical and temperate forests. Availability of forage and water during migration is foremost concern. But burning forest hardly offers any ground forage vegetation. Pastoralists are forced to divert their traditional routes to avoid the fire. They abandon the affected resting points and thus need to walk longer distance without rest. Fire inside forests compels them to migrate through roads. 
Lack of Marketing-Fragmenting the Pastoral Economy
Penetration of global market threatens the locally produced pastoral products. Bhotiya women purchase sheep wool from the shepherds and weave shawl, woolen caps, sweaters etc. at their homes. The time and labour spent to weave a woolen shawl by them costs about Rs. 600 in the local market of Chamoli or Joshimath while one can easily buy a fancier factory made synthetic shawl at just Rs. 250 or Rs. 300 in the same market. As the result, local pastoral produces are losing market. According to shepherds, previously middlemen from Punjab and other states used to come to buy sheep wool from them. But now, they are infrequent as the demand of sheep wool has reduced. Lack of marketing has forced most of the pastoral families to give up their traditional livelihood. Many herders have reduced proportion of sheep in their herd and raising more and more goat which is not sustainable for both the shepherds and ecosystem.
Extensive Agriculture and Fruit Orchard
Food requirement has been grown with growing population which resulted in conversion of natural forests and uncultivable lands into farms. In many parts this has led to declination in traditional grazing practices. 
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slope in 2007, where the pastoral groups used to camp during migration ( fig. 2 ). This place was preferred for camping due to open sun to cope with cold weather. Now the herders are forced to camp before 2 km of that place under the shade of oak forest, harmful for the livestock due to cold microclimate. Besides, distance between two successive camping sites has also been increased about 8 km as the removal of Mandakhal camping site.
Change in Social Structure
View among some of the pastoral communities towards pastoralism is also transforming. 
CONCLUSION
This article does not question the reality that Himalayan wildlife is suffering multiple environmental crises and need to be protected. But it can be argued that the pastoralists are being made scapegoats for the degradation. Land use change with increasing human population is the major driver of environmental degradation in the high mountain regions. Pastoralists of the region have their own efficient means for the utilisation of natural resources. Pastoral grazing has been the integral part of the ecosystem dynamics in the Himalaya. Conservation does not mean the exclusion of the dynamics those are symbiotic in relation but active maintenance of those factors (Meffe and Carroll 1994) . Forest dwelling communities who have relied on the nature for their living must be involved in determining, f o r m u l a t i n g a n d i m p l e m e n t i n g c o n s e r va t i o n programmes. It is well researched that moderate and controlled grazing is crucial for maintaining forests and alpines; though overgrazing is a major threat to vegetation and bio-diversity. Control grazing prevents forest fire as grazing lowers the density of ground vegetation.
In the high altitude uncultivable mountain landscape, rotational livestock herding seems to be the only practical way of living. Adaptation of pastoralism to a fragmented landscape is challenging. Implementation of Forest Rights Act, 2006 is highly required for the inclusive growth of the marginal forest dependent communities. There should be a collective and interdisciplinary approach to link conservation and sustainable management of natural resources so that the natural resources based livelihood of the forest dwelling communities such as Himalayan pastoralism can sustain.
